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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

2. Claims 1-6, and 11-16, are rejected under 35 U.S.C. 102(a) as being anticipated 
by U. S. Patent No. 6,348,736 (McGahay et al., hereinafter referred to as McGahay). 

McGahay, in the abstract, in col 3, lines 63-67, in col 4, lines 1-46, discloses 
forming a low-k dielectric layer (SSQ, is a silicon-based dielectric layer) on a substrate, 
positioning the SSQ coated substrate in a plasma chamber and converting by plasma 
oxidation an upper portion of the SSQ layer to a silicon dioxide layer so as to form a thin 
oxide layer (cap layer), and patterning the thin oxide layer (sacrificial layer) and the low- 
k dielectric layer (SSQ layer), wherein the thickness of the thin oxide layer formed is 
designed so as to cause minimal damage to the underlying SSQ layer, and minimal 
increase in capacitance in the final structure (i.e., the cap layer and low-k layer 
corresponds to the desired design thickness). McGahay, in col 4, lines 1-10, discloses 
that plasma oxidation is performed in plasma chamber, and is heated throughout the 
process (beginning to the end till desired thickness is obtained, i.e., substrate with the 
dielectric layer is heated prior to the oxide formation, and continuing the heating during 
the oxide formation), and in heated to at least 400°C, i.e., the volatile material present in 
the layers (dielectric and oxide layers and substrate) are out-gassed via the plasma 
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chamber exhaust system (Precision 5000, by Applied Materials) (claims 1- 6, and 11- 
16). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 7-10, and 17-20, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U. S. Patent No. 6,348,736 (McGahay et a\., hereinafter referred to 
as McGahay) in view of U. S. Patent Application Publication No. 2002/0090822 (Jiang 
et al., hereinafter referred to as Jiang). 

McGahay is discussed in paragraph no. 2. 

McGahay, in col 4, lines 1-1-54, and in col 5, lines 1-62, discloses forming a first 
resist mask over the sacrificial cap layer (thin oxide layer), and patterning the SSQ layer 
(low-k dielectric layer) to form a trench opening, forming a second resist mask over the 
thin oxide layer (even the exposed SSQ layer of the trench is further oxidized to form a 
thin oxide layer or cap layer) i.e., the patterned SSQ layered substrate is again plasma 
oxidized prior to second resist mask formation and heated (eliminates or out-gasses 
volatile material from the SSQ and oxide layers) to form a thin oxide layer in the bottom 
of the trench; patterning the SSQ layer through the second resist mask to form a via 
opening, wherein the trench has a greater lateral dimension than the via opening 
(claims 7-8, 10, 17-18, and 20). 
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The difference between the claims and McGahay is that McGahay does not 
disclose that the resist contamination is maintained below a specified level. McGahay 
does not disclose determining a contamination level of the photoresist prior to forming 
the first resist mask (claims 9, and 19). 

Jiang, in [0011], [0012], [0013], [0014], [0015], [0016], [0017], [0018], and [0028], 
discloses determining the resist poisoning (contamination level in the low-k dielectric 
layer), and eliminating or reducing the resist poisoning by a corresponding plasma 
oxidation treatment prior to resist mask formation. 

Therefore, it would be obvious to a skilled artisan to modify McGahay by 
employing the suggestion of Jiang to determine the resist poisoning amount and reduce 
the poisoning amount in the low-k dielectric layers prior to further laminations or resist 
layer formations because McGahay, in col 3, lines 4-16, and in col 4, lines 37-46, 
discloses that the thin oxide formed on the SSQ dielectric layer is impervious and 
prevents any contaminants (any attack prevented) from reaching the SSQ dielectric 
layer, and Jiang, in [0016], [0017], [0018], [0028], and [0030], discloses that plasma 
oxidation of the low-k dielectric layer, along with heating, reduces resist poisoning at the 
via pattern level, and improves the exposure energy, by lowering the required exposure 
energy needed, for printing the target CD. 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daborah Chacko-Davis whose telephone number is 
(571 ) 272-1380. The examiner can normally be reached on M-F 9:30 - 6:00. If 
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attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark F Huff can be reached on (571) 272-1385. The fax phone number for 
the organization where this application or proceeding is assigned is (571) 273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free), 
dcd 

June 15, 2006. \ 



JOHN A. MCPHERSON 
PRIMARY EXAMINER 




